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(57) Abstract: Conventionally, in a display device using laser, visibility is lowered when using a blue light source of short wave- 
length or a red light source of long wavelength and accordingly, a blue light source of comparatively long wavelength and a red light 
source of comparatively short wavelength have been used. For this, there are various problems such that a color range which can be 
displayed is limited and a large light output is required when displaying a white color. There is provided a two-dimensional image 
display device capable of obtaining a bright and clear image with a lower power consumption by setting the center wavelength of the 



red light source to a range not smaller than 635 nm and not greater than 655 nm and the center wavelength of the hlue light source 
to a range not smaller than 420 nm and not greater than 455 nm. 
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[oooi] ^mmtz. r.ykjmi&m^mmz-mirz>t><Dx*&v), m^. mm.?*^?*, 
[0002] 7&^, m^^my>^mmtvtcr.^mmm^mmtvxmm.m^mm 

x^hM-zvjum^mz.R^ m^m^^—x^m^tit^^^hM-noo 

v\ iot, xm^frte&mm^mfti — ^^^u^m^^x\^ Q zti 
w^(D3m<Du-^m^m\^f'h<DX\ m^m^x^mm^ 

[0003] g|9M:}oV^C. 200fil/— if WC*>«5 , RGB3-fe(DU— if Jt&ttiMir&U 

-^ymia-ict, yt&mi&-r%m.mm6a-6cb, itriBw- if^ia-ic^w 

^$tLfc^v-if3fe^fiffB»«6a-6c^M#rf-r§3fe^^^bTV>§ 0 BtflBW 
-if^V^°W200«, fi)fB^-i£t!c«6a-6c^»]i-§*£t6:«S«]^13a-l 
3c£, ti|fB&t^^t!]^13a-13c^m$tLfctf)fS#^— fMla-lc^b 
»3fe^l^-r^^^«l^m^-7a-7c^^#L-CV >5 0 BfflEW— if 7*^1/^20 
0}3\ Hf)fB^^^«!^m^7a-7c^Mi!§bf'5fe^^«^V^n^^^yX^ 

[0004] rr-e, ttflEi — if3feMiate\ *fei/-if^^m#ti-5*-few-if ^M-CfcSo - 

(D^iz-if^Mia^^-rs^^^, «friBv-if3feaiiad^m#t$n^sr 
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^ Kmrn^xmrna KmM-r^^—;v^u>xsat^vx\ ^ 0 
[0005] mm^—^Mib^ m^—^yt^mMir^m^-^Mxh^o z<Dm& 

z>\f—j»^^<i/<!f2hb, ttristr — j*^x/<^2hfcxvifc±&titz.yt<Dmm& 
m^&m-ikirzyt^T^u—^bb&^isX^^ ^fc, ^.(D^m-i, mm 
^4>-T?u—?3bfrh<Dft&Mfti-%Myt^>^i2bb^ mmM^t^^i2b[zx 

[0006] tffgEw — 9*3feasicfi, Wfeu— ^5fe^m*fi-§Wfe^-if3feM-efe§o ^Wfe 
«9^^$tbfc^;^*f "TS^— 1 5c£, 0^7—1 ScA^OKI* ftSrJDUfclf — -M-^ 

[0007] mz.witf?\z.i^xmm~rz>o 

a, 2b, 2c-e*£^:$tt-C3fe-f^^W^-^3a, 3b, 3a&.L)^|3fel/^Xl2a, 12b, 12c 

ft if £>*bfc^ /VKV^X8a, 8b, 8c, *£i&:«6a, 6b, 6cSr^LT^ffi3felgP 

f^7a, 7b, 7cSrflgJ|ti-5 0 roffi, 3fe-r^7^V-^3a, 3b, 3c£riii®-r5 
rW^ra3fe3gfl3R^7a, 7b, 7c_h-C(DlSM^^-i^o 

7a, 7b, 7cW^na^^^m$^3tef*^^n^y^yXA9-e^jg$^^ n 
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^tl&ffi<rctbKlfcmma, 6b, 6c^tM^13a, 13b, i3cKxmmu 
[0008] m9(DmWK7)M:±<7)¥fWlfe. ^—^ftUfrhtDftfe^fDmftX^h/^fflx.^ 
bXfo& 0 ^^r-feS 0(1931 CIE chromaticity diagram) ±"e^?ii-§^, 07<£>J;5 

[ooo9] tz.sx\ mc^tw^comm^m ^xn, ^mm^jx^mm^mm^, 

irz> 0 

[ooio] %mmt£r&5mwm^mw*wm-z>\a^ tenmofczt, &m 

<DU— if3te2S^bT, MScD'(aT^il*t-^^^V>635nm|^T^*'fe3 l 6«^, In) 
#fflfciU:#W¥l0-293268^#(&3H-&7H, 02-06) 
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1?te¥<D&ft\s~1?$:y£MkVXR^i£b<D J $ > * YAG(Yttrium Aluminum Garnet)@ 

±ms±MM\zt& . mm m^-^4^^(Dmm.^m^x^tc 0 
[0012] ^mmmmm^(Dmm^m»:ir^fcm^^tifch(DX\ %M<Dmmmtift± 

[ooi3] ^mm^m^m^z-^mmm^mmfe. m^yt^tuMir^^ymt, 
(Dm?m\ ^x^^comm&Mjm-ttWititmz-. mm^^m^^^A 
[0014] *^p^(DM^ii2^#5-^7niif«^iig«. m^iK&z>rik^mm.m. 

■So 

[0015] ^0^<Z)ft^Il3^#§^^|lf#^igg«, ft^lt^^^TC®^ 

n&%M(D%\ti±lt<DVti»0. 4:lW_h, 1. 3:l^rXh^t^<Wmtir^COX 
[0016] *^P^(DM^IS4^#5— ^7nM«^Sg«, If ^illfB«<^)-^S« 

[0017] ^B^Off ^5^#§-^pff«^g^, ft^IRlfB*0-^ilff» 
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[0018] *3SW©iS^6^5— 2fe5cH«^^3Sett^ fil^lKfBifetf)— &7nPi& 

b&¥fWLbirZ>h(DX&Z> 0 
[0019] *^0J(^ff^iS7^#^^^llf#^^m^, fff^l^fBife(D-^iif# 
^^gg^&V ^T, #ufEW^«C» ^440nm^T^fc3^£#«1-- 
5 l kcD-e&>3o 

[0020] *mw<DmMmimzr.7k^miMLm^mmte, tt^i ra«c» - 

[0021] ^0^(Dff^Il9^#§^^|lff«^g«, ft^Ill^fS«(Dn^llj^ 
[0022] *^0J(^W^iRlO^»^5n®#^^m^, ft^l^fE^^^M^ 

[0023] ^mm&m im.i\^%^rjixjmmM^mm^nu, ^yt^taM-r^^ 
m , mti&&m~rz>z.b&x^z> 0 

[0024] ^M©ft^:3®2i^5rij{fe7cpf^^^36S^J:tb^ KfSM<o 

^T-efct), MfE^fe3teM^^'»ft^505nm^_h550nm^T"efe^<^i:bfc 
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[0025] *&m<Dmi&s.3\z&zr&jm^&mm\z£tit£. n#&iKmm<D 

o 

[0026] *»M©f»^4l!:«5— «fe5£Wtf^^3Sgl!:J;^tf , ftsffcgifaifetf)— 

[0027] ttm<Dtt&&5\z&zrjkttmtom^mmz£tit£. m^mimm^r. 

btiz>mt&izi&-§iz>h<Diz.x%z> 0 
[0028] &&m<Dm&&6\z&zr&^m&m&mmz&titt. mMmu^mm^r.^ 

[0029] ^M©f»^7l^«— «fe7cW^^Sl21J;tL«! % ff^ill fcfBft© 

^UtOT\ W^ast^^*^— if^ffl«#^^, ftM&mSh^^mit 

[0030] £fc, ^P^CDM^8^#6-^C7n®^^g^«ttt«, ft^Il ^WEfcO 
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[0031] &mM<DmMm9i£&%r.&i5im@Lm^mniz.j:M^ ft^u-wE*^ 
[oo32] */c, ^mmom Mmioicm^r.7^miMM^mm^ tt^n Kt^M^r.^ 

[0033] m 1] m 1 te«W<D^3t(D^t|l - ^7nW^^^«^«EB&#^^JSr^-f 
[|E|7]|E|7teU-lFVt2^^&tmTSCm^ 

[g|8] 08^AlGaInN^ OMS^Iifi© mm&^1rmX&% 

o 

[09]09«^O-^5uHf«^^g«B&*j^«-riE|T^ o 

[0034] la *fe«C 
lb H£fe3fe«S 
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ic w&ytu 

2a— 2c \?—J»^3c^/<>y 
3a— 3c 3fr4V^V— $ 
6a— 6c WlkWL 

7a-7c %m%msm* 

8a— 8c -74— /VHV^X 

9 ^V^n^V^yX^ 

10 g?l/yX 

11 >- 

12a— 12c ^3feV>-X 

i3a- i3c mwnu^m^ 

15a, 15c 5^ — 

21a 1f3fc«g 

21b m&ss— y%M 

21c Wfe^ftrv- <?%M 
25a, 25c i^MliMM 

101 Mcmmm 

102 Wfem^7dSft/J>©fS« 

103, 203 j£V^*6ffla3#fc;h^V^^B#6 

104 9*©ianaia« 

105 ^m^#fe¥^v--if<D^m^Sii^^ 

204 *fe^ifr^-f©tlf^ 
106, 201 m^S^/J^V^ft^ 

205 ^cW^aS^iNf^— lP©HmdSHJi^g« 

[0035] (HJfe^Ugl) 

sir, *mm<Dmm<Dtemfc<>^xnw*rz>o 
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if21a(D^vL^S«635nm— 655nm-efc«9, ffeM-efeSffe^ffr 
if21c(D^>Mftfi420nm— 455nm-efe*9, Hrfel/— if 21b(Z)^[>i&ftf3:5 
05nm~ 550nm-e&3 o *fc. ^•fe^flcw— if 21a. W-fe^^W— if 21c{« 

[0036] &4o, fcf— Ax^^^2a- 2c, ^fe^^V— ^3a— 3c, ^^W^Xl2a— 12 

ffc^iWJg: 1 3a- 1 3c Kx^xmwivxx^ffrMX&mfrlrzyt^zk , £h 

[oo37] igi^t-— 2fe^w<!^^iariWfe3te^r5*fe3te«©— ^^br^* 
i^u-^tmm^tc^n^r^^hMu^mir^mxhth^^ \ mz.&. 

— /l^^^-fe^^*^^-— K (Super Luminescence Diode) t?t>^V\ 
[0038] ^(^ffl^^oV>TffcKi-6o 

fe¥3£fl^— if21aJtU?#fe^#:w— if21c)0^>«ft(D$5IS^3g>fbb^ 
[0039] S1\ «RJpSfe3te«i!:+H^-r5&feSr, ^^x.oo#^i5(^ W&«C 

[0040] *^tb®3feag^^j&*^:w^7tt, K^a^^i-sii^^ffi;^ 
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[0041] ^©02— igsicia-rstmt^ifett^TOifi^-cfcSo 

(x2, y2) ^$tl^A2/V— ^^<03te*^^febfe^©^fe©feflPm«l ( 
x3, y3)»^A3^^ ; e^ 
x3 = (y2 * xl * Al +yl * x2 * A2) / (y2 * Al +yl * A2) 
y3 =yl * y2 * (y 1 +y2) / (y2 * Al +y 1 * A2) 
A3=A1+A2 

[0042] ^t, 3^3fc&iSfeUfc±t<EOtera\ ffffEf+^^fflv^T, £1*^1, f|2<D2fe 

3(D3fe^-fe«-^-e^a?)^-i!^-et^ 0 
[0043] ig2-ia5^i-3te^m^^tf#i-si^^«. WT^J;5*¥M^^^5o 

3pefe3teSSd65(dttdaylight©l&)©3fei:lnI^(x, y) = (0. 313, 0. 329)£&5«£5 
[0044] ®2— H|5i3\ *^3feM<^^fcK£635nm^cte655nm^ j^ffe^M©^'^ 

tb5*^-e*>«5x Hkfe3teaS'Ctt t t , 'C?SE^i5S505nm-~ 550nmT\ 3tettt;*73&S/>&<. ^ 



WO 2005/062116 1 1 PCT/JP2004/019059 

[0045] 02— 05^i-J;5^, l!pfe3fe^(Dc|3>MS^635nm^fc{i655nm^i^^L-r 
W&ytMX*fe^>bU-g:&4:55ninSl±iCfj:Z)b(m2— m5<Dffl$103) , J£ 

is^mmfimbtit&^bfab^ w^ytmi-i^m^m^m^xm^ 

-fetSH^#^^420nm— 455nm^^3g^^(g|2— 5^^i-^ig^i^l01)i!^ 

^b^t^o ^<Dmmmmioii£&tf&&&m^<Dif&^bm&ftM 

<Dm±J(Di£fete£^:0. 5:lJ^_h4:l^T-e*><9, ^m^^^JtUbU^it 
m<D\ti±!(Dmt.O. 4:l^_hl. 3:lJ^T-Cfc5o 
[0046] \tit)<Dm>&frb¥\m~tZ>b. m^;^^/j^^^^>Q J ^^ ; ft440nm— 455nm 

[0047] £x±.<D-b%m&irz>b, mm^—^T^xy p u4mmxnitmmMWzM(Dif& 

ffe)t||© ^'iL>^*^420nmi^_h455nm^T^b, fc&%M(D ^>M;ft£635n 

-e, 4^ ^MtixMmz *smx\ ix\^mm^mhti^^^m 

{^m^mmfrm^mbteZo $£>^ #-&3feM^>4'>MS^440nmJ^_h455nm 
[0048] -?rLT, Wfe^M^al^W^101 / S.t^^'fe3 l e;MC0 c t I ^^^635nm— 655nmtf> 
[0049] i«\ Wfe^^^^-i^^RB^bfc^^oV^TI^KSr^o £<z>3t£\ 



WO 2005/062116 



12 



PCT/JP2004/019059 



[0050] m&ffl&&¥mfc^—^mmir%m&K^^xhm6&m\<^xmmir% 

B§i-^ 0 El6f3\ ifi:^MW«ft£532nm, #fe3fc^©*'i^ftS«r457nmJ;: 
jfcft£532nm, Wfe W^^'MA^STnm^^b^^, £*bfc<E>SE^©3te 

[0051] *fe)te<D#^\ S^#Jo^20i-em^S^T-r^fcisC), ii-ef+#bfc61 

SES655nmJ^TlCB^©dSJ:V\ ^3feM^^625nm^T^^203te§^ 

fc<fc3 0 635nm^T^MSt*W205{i^:m^^^#:W-^lim 
tfSBJi^tfc'CfcfcSo ^ot, 635nmj^_h, 655nm^T^*»t^204^£ o 
r(D^204^it§*^3feM»^3feM^(7)m^»l:b^i- : ei. 8:lJ^_h, 5:1 
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[0052] ^vx^tihw^m^—^mmmmio^xxf^^m^—^mmm 

[0053] mm<D£?\^ i^/J^v^ffiiJ-C^Sv^Hf^^^Brtg^^H^^m^ 
i'SV'— if3tMi:L-C«. #fe-e^^*633nm(D^y^^^-^W— if«;K647 
nmC0^y^ o h^V— if\ ^»;R630nm<D^v^YAG@f4a — if &£&zb 
VtzM^zM^—^, $£;ft630nm~ 680nm(DAlGaInP^^#:i/— U%2?J&3$>5 0 

[0054] riT,e>0>5*>. ^!J?.M^->v— if#<D^#:w— if£$t*^kw— if ttJtRW^I 

^W^<^§, &£V^g#m^7^#Wj^<D^^&;5 o rtU^LTAlGa 
InP^#:w— if fi, tftlEW— if ^it^TiMXVh^ 3£»<£>'h 

[0055] ffi^#fe^ft:w-if(D^m^^<DjtM^j?)^b<, fB»S^M3fe^V^K7 

*?femMizm%L*imx*foz> 0 •mt^rnm'— *?&m^z>^b<D%i<DM&te, mmm 
m^mmmt^m^ir^bx^^^i&r^,mm^^y^/vM^i& 

Wr%z.btfX%%z.bXh% 0 

[0056] bZ.%X, ¥m{^—V<DmM&&teJ&T<D£5t£m&^mm&tlZ> 0 AlGaInP|j!r 

(AixGai-x) in p^^wm^m^ti.^^^m^tc^^m 

0.5 0.5 

m**— if i-*5V vCE\ Aim^x(Df iJ^^J#^-rri:i:v^^K=¥>^7 0 (&fM$4@) ^ 
if^cU ^«*^«-ft^^ o flJfctfrO. 7Tv^Kdf>5/^2. 3eV(^ft 



WO 2005/062116 



14 



PCT/JP2004/019059 



[0057] x^^^^m±ixm^mmm^nm^Mmm<7)yt^thtiir^w^ 

^— -ifytntl^Xlt, ifcK441nm<D^y^#K^AW- if^\ ^v^AK— 

Harmonic Generation;H2ffiM^)l/— if ^^^, o ^CDSHGl/— if ffr 

fe(DV-if3fe^#^3fe^^^^#^^@^J;oT^ft©3fei-i-^o 
400nm— 460nmC0^b^fy (AlGalnN^) ^^—^tl.t^MW-^—^^tM^ 
&j&^^/vX&<9, if^^J|,boofc§ 0 '^(7)5^^ -^U^-MjK 

^^w— if^SHGi^— if«J;bKW^3fe^i*^i£<, K^v>^V^V^^Hmi-^ 

[0058] AlGalnN^^V— if <D ^'^^^^IrKDia^tb^^io-C^kUnm^tb^ 

iGainN^m^—^mmnmmxh^o m&mmmninmm&^x-xmnv 

m±M-&mmz.m^ ^hicmM455nrn^mx.^m^x^mm^^t^x^f^ 
o/co r©m^ AiGainN^mfc^—^&m^^xr.^m^m^mm&mm 

i-3fcfe^»;K455nmJ^Ttf>^— if £ffll^5<^ *fc, IWfM^^^v^ 

^^w-if^^v^T^^W^d^oS^^l^^^^m-r^*^^^^!!^^ 

fc«>, $fb^?£LXte, fcK440nm^T<^~if£ffll^r«;fc«9, 

g(^i/-if^v^'^^agiwf6^i;i : ^^/j^<, m^m^mm^m^ 

[0059] ^i^V^rTS^ ^*ov-if^V^^wagg-e«^^W*^SoW^« 
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CO tfJ'frifcg£420nm^_h455nm£*T£U ^MA^635nm.l^_h6 
0nmJ^_h440nmJ^T(OAlGaInN^^^#:^— if ^rffl V 3&jg»MfW s Jt 

[0060] l^fe^— ifi-oV^{»fel!7^h^ffi^^#:i/— if^(Dt>(D(Z)^m^fe^f* 
^^W-iflgjia^^^AKw-^YAGg^^-^^^^. (^1064 

nm) (D2^C^M^ ($t:ft532nm) ^flJffib^«^mig$^T*5<9, if 

[0061] ^j^lt, ^^^S^^S-r^-^-e^^i^^oism**^;^)^— if-rV 
[0062] £5 ^ ^Jfeo^i , rJkmmM^mU^MW-^—^ KXVM 

WL-TZm, ^-fe^^l/— if^M^L-C^^M^635nm-655nm(D^(D^ffiL 

[0063] W&^Hfl^— if5feM<bbT#^^«ft420nm^_h, 440nm^T»^ 

[0064] ^*d\ ^i-ejiS^M^V^^W^tJ^^o-C^BJ^-^^MM^^g^ 

^^^M-wif^^fflv^cw^^^ 

[0065] *fc. Wfe^^w-if^^i^fe^^^-if^^^, ^ti^e^-h^o 
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[0066] ^3te^^oV>Tt>^#:^-if^^x^ttfcttMV>§(D^^b 

[0067] ^_h(DJ:5^, 2k5cW«^^3Sett, 3feM^it®^«C1M 

tf^^irbT^rffi-efe^o £0>J:5fc£££3B£B©fflL WBJM3fc^#<^!I£ 
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